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political considerations preclude manipulating and arranging human affairs
into simpler patterns for analysis.  For example, differences among groups
may be difficult to identify if there is little difference in the degree
of exposure to a particular dietary variable.  Their interpretation may
be further jeopardized by the lack of specificity of the methods for mea-
suring intake and the uncertainty about whether the data reflect nutrient
intake or whether current intake correlates well with past dietary
patterns (which may be more relevant to carcinogenesis).
Laboratory experimentation on animals is basically an effort to over-
come the limitations of direct studies of cancer in humans.  The labora-
tory provides a simplified and controlled environment, and laboratory
animals can be regarded as uniform and controlled populations "standing
in" for human beings.  However, the animals are not human, and the eti-
ology of the cancers they develop may not duplicate that for cancers in
humans.
Laboratory tests to study neoplasia are conducted either with whole
animals or with cell cultures in vitro, both of which have limitations.
One general uncertainty lies in projections or extrapolations from lab-
oratory data to humans.  On the one hand, the biochemical similarity
among many species means that what happens in one species is likely to
occur in another; on the other hand, some responses may be peculiar to
particular species.  An attempted compromise is to assume that if two
nonhuman species react similarly, then humans are likely to have the same
reaction.
Compounds whose carcinogenicity was initially suspected in epidemic-
logical studies can be more quickly and cheaply tested in short-term
laboratory systems than in whole animals.  These short-term systems may
involve the use of bacterial cultures, human cells in culture, or even
subcellular mixtures of cell components.  Tests on bacteria measure gen-
etic change (mutation) rather than carcinogenesis since the latter has
no direct equivalent in bacteria.  Their validity rests on the assump-
tion, backed by considerable data, that carcinogenic substances are
likely to be mutagenic and vice versa. This appears to be true for most
compounds known to be carcinogenic in humans and for many mutagens tested
for carcinogenicity in laboratory animals. However, there are many ex-
ceptions, particularly in establishing quantitative correlations between
mutagenicity and carcinogenicity.  Therefore, bacterial tests should be
regarded as useful, especially for screening, but not as an exclusive
method for determining carcinogenicity.  Their basic function is the
detection of initiator action—not the later stages of tumor promotion
that may be more relevant for dietary factors, since nutrients have
little or no mutagenic activity.
In summary, data obtained in laboratory tests are useful for evalu-
ating the role of dietary and metabolic factors in the development of
cancer in humans.  The laboratory experiments tend to be better con-
trolled and more precise than epidemiological investigations. However,

